Identification of oxidative stress and responsive genes of HepG2 cells exposed to quinocetone, and compared with its metabolites.
Quinocetone, a new quinoxaline 1,4-dioxide derivative used in food-producing animals in China, exerts genotoxic effects on HepG2 cells. It triggers significant cytotoxicity and genotoxicity in vitro, but the detailed mechanism by which quinocetone induces adverse biological effects is not yet known. We analyzed the mechanisms behind quinocetone intoxication by investigating oxidative stress based on non-enzymatic and enzymatic antioxidant activities, and by identifying differentially regulated genes of HepG2 cells exposed to quinocetone using polymerase chain reaction (PCR)-based suppression subtractive hybridization to illustrate the toxicity mechanism of quinocetone. Meanwhile, the characteristics of oxidative stress and differentially regulated genes induced by quinocetone metabolites, 1,4-bisdesoxyquinocetone and 3-methylquinoxaline-2-carboxylic acid, were investigated too. Results showed that quinocetone damaged the antioxidant defense abilities of HepG2 cells by reducing the activities of endogenous antioxidant enzymes, lowering glutathione concentration, and elevating malondialdehyde level. We identified 160 quinocetone-responsive genes that were associated with cell proliferation, glucose metabolism, oxidative stress, and apoptosis, such as NAD(P)H dehydrogenase, quinone 1; and prolyl 4-hydroxylase, beta polypeptide. The expressions of some differentially regulated genes were confirmed by real-time reverse transcription-polymerase chain reaction. However, quinocetone metabolites showed little effects on HepG2 cells. These results showed that reactive oxygen species were the key mediators of quinocetone cytotoxicity in HepG2 cells and that c-MYC-dependent activation of the mitochondrial apoptotic pathway may be associated with quinocetone-induced toxicity.